Magnetic Susceptibility and Magnetization. Magnetic susceptibility measurements were collected on a Quantum Design MPMS-XL7 SQUID magnetometer with an applied field of 0.7 T. A crystalline sample (~20 mg) was loaded into a gelcap/straw sample holder and mounted to the sample rod with Kapton tape for variable temperature measurements. Raw data were corrected with Pascal's constants as a first approximation for molecular diamagnetism followed by a straight line correction to all data for diamagnetic response of sample container where the slope of the line represents the residual diamagnetic correction. The Magnetic susceptibility data were fit using a field-independent van Vleck expression,
. Saturation magnetization plots for SQ-T-P-NN and SQ-P-T-NN. The molar magnization is 1.704 for SQ-T-P-NN and 1.730 for SQ-P-T-NN when H/T = 3.5, ~95% of the theoretical value of 1.796 when S= 1 at H/T =3.5. X-ray Crystallography. The X-ray diffraction data for SQ-P-T-NN were measured on a Bruker D8 Venture PHOTON 100 CMOS system equipped with a Cu K α INCOATEC Imus micro-focus source (λ = 1.54178 Å).
References for Magnetometry
Indexing was performed using APEX2 [1] (Difference Vectors method). Data integration and reduction were performed using SaintPlus 6.01 [2] . Absorption correction was performed by multi-scan method implemented in SADABS [3] . Space groups were determined using XPREP implemented in APEX2 [1] . The structure was solved using SHELXS-97 (direct methods) and refined using SHELXL-2013 [7] (full-matrix least-squares on F 2 ) contained in APEX2 [1, 7] , WinGX v1.70.01 [4, 5, 6, 7] and OLEX2 [7, 8] . All non-hydrogen atoms were refined anisotropically. Disordered atoms of isopropyl and phenyl groups were refined using restraints for geometry and ADPs. Crystal has been refined as pseudo merohedral twin with (-1 Hydrogen atoms of -CH, -CH 3 and -BH groups were placed in geometrically calculated positions and
included in the refinement process using riding model with isotropic thermal parameters: Uiso(H) = 1.2(1.5)Ueq(-CH,(-CH 3 )). There are two molecules of substrate in the asymmetric unit together with disordered water molecules. Crystal data and refinement conditions are shown in Table S1 .
A brown plate-like specimen of SQ-T-P-NN, approximate dimensions 0.126 mm x 0.228 mm x 0.244 mm, was used for the X-ray crystallographic analysis. The X-ray intensity data were measured.
The total exposure time was 29.92 hours. The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. The integration of the data using a monoclinic unit cell yielded a total of 106893 reflections to a maximum θ angle of 23.25° (0.90 Å resolution), of which 10221 were independent (average redundancy 10.458, completeness = 100.0%, R int = 3.65%, R sig = 2.69%) and 8308 (81.28%) were greater than 2σ(F 2 ). The final cell constants of a = 22.0024(13) Å, b = 16.5492(12) Figure S4 . Computed rectification ratio as a function of bias voltage for SQ-T-P-NN and SQ-P-T-NN.
Å, c = 21.1852(8) Å, β = 112.792(2)°, volume = 7111.7(7) Å 3 , are based upon the refinement of the XYZ-centroids of 9827 reflections above 20 σ(I) with 4.477° < 2θ < 49.82°. Data were corrected for absorption effects using the multi-scan method (SADABS). The ratio of minimum to maximum apparent transmission was 0.925. The calculated minimum and maximum transmission coefficients (based on crystal size) are 0.9040 and 0.9490.
The structure was solved and refined using the Bruker SHELXTL Software Package, using the space group P Table S1 . Crystallographic details of SQ-P-T-NN and SQ-T-P-NN. The exact torsion angles in SQ-T-P-NN were directly measured using the dihedral angle between the mean planes of the SQ ring and thiophene ring (φ SQ-B ), the thiophene ring and pyridine ring (φ B-B ), and the pyridine ring and O-N-C-N-O atoms of NN (φ B-NN ). SQ-P-T-NN has two molecules in the unit cell, and the torsion angles were calculated as the mean value of the corresponding torsional angle in each structure. 
Identification code SQ-P-T-NN SQ-T-P-NN

Synthesis.
Reagents and solvents were purchased from commercial sources and used as received unless otherwise noted. 
5-(5-bromothiophen-2-yl)pyridinecarboxaldehyde (2)
. To a N 2 filled 100 mL round bottom flask, 0.80 g compound 1 (4.23 mmol), 0.79 g N-bromosuccinimide (4.44 mmol) and 50 mL anhydrous DMF were added.
The mixture was covered with aluminum foil and stirred at 40 °C for 5 hours. The reaction mixture was poured into a separatory funnel containing and 200 mL saturated NaCl solution and the mixture was extracted with ethyl acetate three times. The organic layers were collected and the solvent was removed under reduced pressure. 
5-(5-(3-(tert-butyl)-4,5-bis(methoxymethoxy)phenyl)thiophen-2-yl)pyridinecarboxaldehyde (4).
5-(5-(3-(tert-butyl)-4,5-dihydroxyphenyl)thiophen-2-yl)pyridinecarboxaldehyde (5).
To a 250 mL round bottom flask were added 1.12 g (2.54 mmol) 3a and 50 mL ethyl acetate. The mixture was added 4M HCl solution in ethyl acetate and stirred for 30 min. To the reaction was added saturated NaHCO 3 solution until pH of aq. phase was 9. The mixture was then transferred to a separatory funnel. The organic layer was washed once with saturated NaHCO 3 solution and followed by another wash of saturated NaCl solution.
The organic layer was dried with NaSO 4 , filtered and evaporated under reduced pressure. was stirred in the dark for 72 h, and then solvent was removed under reduced pressure. The crude product 6 was collected and used for next step without further purification.
2-(5-
(
2-(5-(5-(3-(tert-butyl)-4,5-dihydroxyphenyl)thiophen-2-yl)pyridin-2-yl)-4,4,5,5-tetramethyl-4,5-dihydroimidazol-3-oxide-1-oxyl (7).
To a 250 mL round bottom flask, 0.38 g (0.79 mmol) of compound 6 was added with 80 mL diethyl ether, 40 mL aq. phosphate buffer (pH = 7), and then cooled to 0 °C. To a 60 mL separatory funnel, 0.30 g (1.18 mmol) I 2 was added with 30 mL diethyl ether and added dropwise to the stirring reaction mixture at 0 °C. After all of the I 2 solution was added, the reaction was warmed to room temperature and transferred to a separatory funnel containing 100 mL aq. phosphate buffer (pH = 7 Scheme S2. were added. The reaction flask was fitted with a condenser under nitrogen and heated to reflux for 16 h.
The reaction was then cooled, transferred into a separatory funnel and washed twice with 100 mL of saturated aq. NaCl solution. 
5-(6-oxo-1,6-dihydropyridin-3-yl)thiophene-2-carbaldehyde (12).
To a 100 mL round bottom flask were added 0.50 g (1.92 mmol) 11 and 30 mL THF. To this solution was added 1 mL trifluoroacetic acid in 10 mL THF and 1 mL H 2 O. The reaction was stirred at room temperature for 2h, then 10 mL of 2M HCl solution was added and stirred for an additional 16h. To the reaction was added saturated aq. NaHCO 3 solution until the pH of the aqueous phase was 9. The mixture was then filtered, and the filter cake was washed with 100 mL H 2 O then 100 mL diethyl ether. The solid was collected and dried under reduced pressure at 40 °C to yield 0.37 g (95%) of compound 12. 
5-(5-formylthiophen-2-yl)pyridin-2-yl trifluoromethanesulfonate (13).
To a 100 mL Schlenk flask, 0.50 g (2.44 mmol) of compound 12 was added and pump-purged with N 2 three times. To the Schlenk flask, 30 mL of dried and degassed pyridine was added and the mixture was chilled to -20 °C. Using a N 2 purged syringe, 0.61 mL (3.65 mmol) of trifluoromethanesulfonic anhydride was added to the mixture in one portion. The reaction mixture was stirred at -20 °C for 30 min then allowed to warm to room temperature. After 2 hours, 
5-(6-
5-(6-(3-(tert-butyl)-4,5-dihydroxyphenyl)pyridin-3-yl)thiophene-2-carbaldehyde (15).
To a 250 mL round bottom flask were added 1.20 g (2.71 mmol) 14 and 50 mL ethyl acetate. The mixture was added 12M hydrochloric acid and stirred for 30 min. To the reaction was then added saturated NaHCO 3 solution until pH of the aqueous phase was 9. The mixture was then transferred to a separatory funnel. The organic layer was washed once with saturated aq. NaHCO 3 solution and followed by another wash of saturated aq. 
2-(5-
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